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h7>y^M8 (i, y • KV^f > 1M 18a, 1 8 b „ is <fc XfY- h 
18ct ^iitv^o 
[0 0 6 7] 

1 2, mm-f^yi 4 ^iLTi^aSL-t^ F7>y^^ 1 8 0y-* • KW 
*><7)— 77<7)ISit 1 8 a Kg^$*LTi/>£o 
[0 0 6 8] 

miE#2 003-3086683 
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[0 0 6 9] 

^ *U -t^^f#^ci-^.TMR^i : -2^(7)T-*- ?0##ji^(±. If* h 

-*<0^<&mu±, ^<7)^^i;-t;K7)^«^aiL-b^h9>vX^ 1 8*0NCL 
, TMRiT- 2 fc^LTfcf * hilftB L H-b > * *SE £ MEl" £ i:i *Ht^ 0 
[0 0 7 0] 

[0 0 7 1] 

(* 3 mfc^SD 

#CK, 3 ^Ifit: i -2>1^^ ^ 'J Ell 5 (a) . (b) £# 

BSLT^-r^, 0 mi 5 (a) f±, MilCU^^'J^t^^ 
^O^'Sr^i-llI-e^^, Ell 5 (b) (±1115 (a) t:^tH«A-A^ 

[0 0 7 23 

- <D$kMfm izxzm^t'evii, m2mm%m<vm&tmm^. &&&&& 

[0 0 7 33 



tbfl# 2003-3086683 



mm 2002-339934 



^-v: 20/ 



•^t-, ih (a) , (b) &# 

BSLTmHJ1-^>o EI 16 (a) (±, ^»Si^cJ:^^^^';(7)^.fi^^';-l: 
;VO{#j&£^1-0T-&*) , HI 6 (b) (i@16 (a) ^1-^lfr*JiA- A"» 

£Z>m%*f)\Z&^X^ TMR|T-2«t^»TIIf^Sl^li''7 H&B 
LTIi^ < 7- mWLKK&LTi£lt£*U TMR*T2C0TM?MkSl±lS t 
^S^ffilJO«^|§mt*@l 2, mWt-fvtfl 4 ^^LTlI^ai L-b^ h 7 
^v** 1 8 0V-^fl*tl 8 a tC^M$tLTV^ 0 ftT, ^l^ffiLSMl 2 

<D±.-jjmmmm m^-f) ^uif^ HiiBL^gsm^tt-c^o 

y M7IB LtC(i^|^tBL«^l 2<7)iBiJf[5i-e®^1-^>3-^ 8^ISlt^ttTv^ 

o 

[0 0 7 4] 

Z<D£ ^ tc, 3-^ 8^TMRif 20S( f £ -7 tC^L^^t 

Z> o 

[0 0 7 5] 

[0 0 7 6] 

(f5»i) 

Mi^f 5 Wii: i ^1^^ ^ 'J IHl 7 (a) , (b) , ( 

c) ^iiLtPM^o ii7 (a) ii*mmm^i&m%**v<DMj&% 
^■tm, 017 (b) i^mmm^£zm%**v<vmz**')^^<DM$iZ 
m-rm. 017 ( c ) ^017 (b) {ZTT.-rmm^A-ATmmLfzt %<Dmm 
0-e&&o 

[0 0 7 7] 

z(DmMfmiz£2>m%**i) it, m&mL/wz&&m¥y mblctm 
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n t (i m i mm^m t tz « -e- o o ^ -r *i a»o t m r sit- -e * * 0 -e n -e*i 

ho fcfc, TMRSIT2 5:Mt^TlMifiili7- K«WL KRMg LTK 
[0 0 7 83 

tt*ttlLB#Kt±, ga<)OTMRiT9 KSMfcS*iTv>*kr MtBLh7- K 
HW L <b ^^rti^ffiMISi h v\X ^STB, STwK«fc «9 IK LT-t >^ T > 

(2, f) §^TMRf^2{:lS^tLtl^tf7 hfHB L <h 7 — KigftWL <h 
[0 0 7 9] 

mztix\<*&tiL<DTMRi&=?2 zjt'Lxffitizmm'&ffizmMirz'&mzG-rz 

o 

[0 0 8 0] 

4**5, 1211 7 (b) tz&^Xli, ffi#O^A6tC N If 7 MUBL, TMRfT-2 
, ?M*-K9, *rtibm\-<r>mmii%ti&Ltz 0 Ml 

7 (b) C^L^iTt:, W3ft2> MlB L <h 7 - K*HWL £ 

ffi^Ttfdo tf" * MtB L&«fc #7- KlftWLlCtdU Ztiftis - ? 8 . 2 2^ 
I^tLT^^o ^tL<b03-^8. 2 2(iTMR*^20i5< ixmfcLtzffim 
.r<DJ:?^ e^MBL, 7-HIWL«IL^^3-^ 

^•iii^Srffdifc^'C^So TIM I ft! * * TMR *f * 
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[0 0 8 1] 
[0 0 8 2] 

>k\z^ 6 Ilf it: i 'J Ell 8 (a) , (b) , ( 

c) «:#}SL-CttWr*o HI 8 (a) li^IIIlCJ: affiB^C* * U <0«j£& 
arTEU Ell 8 (b) Ji*l£tt^lKti«l:*«^^';omfi:^*'J-t;vo«jffiS: 
*rfm HI1 8 (c) (iH 18 (b) K^iM0»f*&A-AtM!O»rLfcfc £<7>|#rW 

[0 0 8 33 

tBLffltfy H£B r <h<7)^^mi5:OTMR^2^5 r ijH^M$n7t: T^v^M 

7- HUB w ticif 2>1i$\\ l ZWMZ*lX^2>o 

[0 0 8 4] 

[0 0 8 53 

— a*ffiLO|^Ht±, b*y M^Bwtk'-; HUB r £ on|-C*Et*£Pin1- 
£o 1"<2>t, ^tfb<7)F^-e^iJlc^^$tLrv^^:TCOTMR*T-2 KfcatJ^ift 

T-2 Uifi«L/c7- KIRW LK# 4: epinLT. §W^TMRtf20 

[0 0 8 63 
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[0 0 8 73 
[0 0 8 83 

/m.%mm. t^^mmt Ltzm^wt, ^t>&%> [mmm&&L] 

[0 0 8 93 

0 18 (b) K&^Xlt, m%-<Ktztb\Z^ h*7 MBr, Bw. TMR 
f?-2, 7-HWLM^|L, ^*^WOMf^2^B&L£o Ell 8 (b) 

o 

[0 0 9 03 

#JJ«» ? tf y h*£B r ^«^^tL^#^t^oTv^ 0 tfy M&B r <^>±77 £ 
*S*i§l (El^-f) ^^Lt7-mWL^@et^titi^„ 7-KHWLi:ii 
If y M£B r <7)fflg[5i XW^iTh C3-^22 rt ? I£tt <b*lT& *K t'^i 
B wi:ii, TMRii 1 2 <7)TS^LSSe^ia^-r^ £ ? 8# ? fWb*L 
tv^ 0 .r^i^H, If y MSB r , 7-mWL«ILTi^3-^^:TM 
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ZHsfrtftT z. tares &o itz. TSMifii^tt^TMRiT^fflwt 

[0 0 9 1 ] 

#Cfc, *»$7liiiCUI^^V^, [119 (a) , (b) £# 
BSLT^-f^o HI 9 (a) (i, *Wli:UI^^'J(?)^'J 
Wcoffj&^TF-ril-C&'K 019 (b) tiEI 1 9 (a) U^:1-^08lf^A- A-e 

> Zim h >^^MM<^tliLOJ#^(±, tt*WLtfy H&B r 1 tWtfrltiL^v h 
ItB r 2 W|BIJC«ffiSra£U «ffij&*fc#v*tfvh$v>ri v ?7'- * " 1 " "0" 
5e1-&o L)t)5*oT, Tllfkgfti 3 (?) F >^^/^'J 71 4 

±T<7)TMR|?-2 2 2^fl:aii5<7)h>^A'iJ7i4i:iL 

IWL 1, WL2 CliH-^ 2 2i, 2 2 2 rt^fl-eflKlt <b ftT 0 
[0 0 9 2] 

[0 0 9 3] 

(#8**60®.) 

#Cfc, 8Wii:j:^i^^^ <J «\ 02 0 (a) . (b) 

JSLTtt^-rSo 0 2 0 (a) t±, *IiIlJ:J:«^ l ^^'J-b^7 
l^<^tJ&£7K-f0-C&>K 020 (b) Iii2 0 (a) tc^-TiWIlA- At 
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[0 0 9 4] 

vrm^mttzm^m<o^^y<D^^nt, v-yvmBL, 7-kiwlu wl 

feT? HBL K l%<^taLe-7 M&B L 2 hz^it^ffi[zm%^^ U fott 
^MKl±iipS^4 0 KZ^xmbftifc-tZo L/d ? ot, h 714 tc^ 

K£ L fiRafetf ^f«3 K & & <t -9 HiSfti" * o 

[0 0 9 5] 

&jb\ kfy h^B LO«8B£*±3-* 8&mfbft^ 7- K«WL K WL 2 
Kl±3-* 2 2 i , 2 2 2 ^tL-p-m£tt^nTV^ 0 
[0 0 9 6] 

[0 0 9 7] 

m 9 mmm) 

>k\z, *5twnm 9 nnftm^ *=i) & x 02 1 ( a ) , (to 

lLTl^tl>o 112 1 (a) (±, *mMJ&m~X&m%** t )<Ol£iiL* ; e*) J t 

)Momj&&7rrrm-e$>t), 021 (b) (±11121 ( a ) ^i-^^a-a-c^ 
mib l t N i n (d tr y h«HB l <Djcmi-z>%mkmK&ia l L 7 - KIJIW r <h , 

0i, TIIftgfti3^tnTMRf^2t ti&**^ai?h5>^ 
* 1 9 fc ^fx.Tv^ 0 
[0 0 9 8] 

■t/Ufy Fi3 0li, y MIB L frb&frfrti Ltzft 1 K«t^3 0 a 
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. -»**»lS«aS3 0 ai:fi?*iTMRt^20Tliftgfii3^L 
Tl^lt^n^>^2KIM3 0 b -3gtf J £ 2 BS^3 0 bO««M£*U 
iUHm^^&^^MlR F7>v^M9 0v-^- Kl^T £,<7)— Jj<nij£ 
mmi 9 a H^M$n-?)^3@e^3 0 c t ^Ltv^ 0 ^2BM3 0 b 
t:(ia-^ 2 4^I£tt<b*iT^£ 0 #§&**;HltRh 9>v^^ 1 9?>v-x 
• YV^^(Dn^(^\^^WmfM\ 9 b tc{±^y^^^^^tiTv^ 0 # 
i^-fe^ji^ l-7>yX^19 wy- M9c jA^p^iSy^^tL 
, »£j£<^-fc^i§^ h 9 > ? 1 9^0Ntl.o 
[0 0 9 9 J 

r tf&Wi £ tLT o 
[0 1 0 01 

#£:&<W^ •b^S^h y^V7s9 1 9 £ONKU ^fflli'yUBLCi 
il/^^^IL, .-tJV\£y M&3 0 b tc^L7tTM?Mbifi®3 

[0101] 

^W^^i3V^T(±, W£&&mi<Zl*&m¥y hUBLI,Z(Dfr.W&& 
[0 10 2] 

[0 10 3] 

i o mnfm) 

^IIH^O^l O^W^^^^^^^'J B12 2 (a) , (b) * 

m%Lxmm-?z>o 022 ( a ) «i, ^ife^twis^^^vo^ia^^'; 

*fl'<nmfiL*7Flrm~£h*). @22 (b) (iH2 2 (a) K^rtgjBfiglA - AT? 
i9111ii:^^t, -b;nf-y M&3 0 0^285^3 0 b KBNt 3 - 
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HWL^iiB-^ 2 2^tt<b^Tv^ 0 
[0 10 4] 

<o x & < # § ^i^ffl v - fiw Lciti ^i^mit **at $ n & 0 c\<Dfz#>, mm 
mtz<o <Dmm * z> z. t &x # & o 

[0 1 0 5] 
[0 10 6] 

(» 1 1 mmm) 

>k^, *&m<omi \ mmm^£z>m.%*f)*, 023 (a) , (b) £ 

m&Lxmw-f&o EI23 (a) t±, ^:^M?f^^ J; ^>^^^ u <o#-fS:^ ^ 
•fc^<59«j££^m-eabiK EI2 3 (b) 140 2 3 (a) iz^-tmWfBA - AX 
WWrLtzt & <DWrnmx$>2> 0 lOllfiCi^I^^^'jli, 0 2 n:^t 
^9HMBS^i3V>-C. TMR^2 0TlMSftl3 KE» 
iILtv^:I^Lffl7 - KlWr^l^ffiLlIl 3 fcitfSMT/^r 1 5 
^iMTiiL, £$>H, TMRff 20TSifblSi3 tR*tfl|OSi«pcoT 

Ltc(4-etL-rtL3-^ 23,2 2^ifbttrv^ 0 

[0 10 73 

mtz*) (Dwm &z.t tfx # * o 

[0 1 0 83 
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[0 10 9] 

m 1 2 mmm) 

*&m<7>mi 2nm : &m-£2>m%**')z. 024 ( a ) > (b) * 

#lU»a 0 024 (a) (4, ^MBS^i^^^^'^mfi^^'; 
-b^OW^^^-rilT*^^, 02 4 (b) (±0 2 4 (a) IC^-TSJIMA - At? 

f£l 1 ^M^gUi&wT, -feJUfy h*!3 0OH2ie^HI^tt^tiTV^ 3- 

[0 1 10] 

c <omWsM18M& l l Hift^3EtcJt^-r#i $ *> d <b ^ 

[0 111] 

m 1 3 mrnfm) 

£o 0 2 5 {4, *||tt^3KtwJ:a«»^*';o^f£^*U*^O«ric=Sr^"t0-C 
-^W^Ki&i&fC^'J (4, i24^fil2Hliit:io^ 
, TMRf^2 0TIIfk@fii3 fc-fe^tfy b*&3 0 o H 2 EiSHSB 3 0 b <hO 
^{£m£f£2K*»3 0OT«^±«lJ«x.& t £ 3-^2 4 j&Wt 

^tLtrv^f£g^||2ge^3 0 bW_Lf«^^Ti»JC^x.^«^i:^oTV^ 0 
Z<Dtztb, ?l#tBLSfel 3, SMa^^l 5, li^tbLffl7- KlWr, £4 
<7# § 7 - WW L f4fjl 2 £Hffi 3 0b <7>_LHI tCf^tt <b tLT 0 
[0 1 12] 

[0 1 13] 

(» 1 4 mm%m) 

<fcl^ 4 fS*fi^& 'J 0 2 6 LTK^-t 
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, II^tfJLffi?- HWr TMRfi 1 2 OTMHLS E&Jf t *iR*MB!03j}» 
{4, TMR^2<7)i&lb@*Jf <7>i£^ t:itlftt^a-^ 2 2^lfbtLT^ 

<2> o 

[0 1 14] 
[0 115] 

12 2 7^MEI2 6 ^^1"^1 OJI^fgl 4 mMMBlz X %>m.%* * ') tz&^x 

(i, m^mta, H2 1 ^^i-^9^M^^^^^o ^[Bi^o^-ci^ai 

-To 

[0 116] 

(mi 5iMij 

#ck, *%W(t>bi 5mmfm^£z>m%**i) 112 7 zm&Lxmw-t 
-ofiM^i^i&a^^'; {4. 112 1 ^^-r^9m»sici3^T, 

- K*£W L^TMRfT20T i EM 1 1 h fi tz ffifl £ ItKMM <£> tmU K 

|v>ta-^ 2 2«« $*iTv»S 0 
[0 117] 

[0 118] 
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%<D-i^(DmM^\^\^Lmmi 2, gM£79^i 4 ^^lt^lt^ 

mf&tteoX^&o tit, fl^ffi L-b^jiMR h 9 1 • Fix 

o 

[0 119] 

[0120] 

[0121] 

*§&m<7)mi 112 9 zmzLxmn-t 

hho z^mmf^z^hm^.^^ 1 ) it, 112 l^-rmdmrn^m^^x, 

TMRif 2 £>J:?73-^ 2 4 £&'IJB£L-C, -te;Hf y Ma 3 0 <7)ffS 2 3 0 

b^±TtCTMR^2!, 2 2 Zmi^ffimt tt-oX^ho TMRi^2i, 
2 2 ^W^\t^m^^^-W>2WM.U2> 0 b«^£*U TM?Mb^fi1 

mZtifzffiJ&tZ^X^ho 
[0 12 2] 

[0 12 3] 
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can smmfm) 

, TMRfi 1 2 ! lc8Mfc$*L-Cl/>*9t&WLlfy HUB r Oft*> •) &C|ffc£.ffi L 7 
-KlWr 1 £f£&t, T M R if 2 2 Ugl $ tit ^ I. fl* tB L 7 - KIW r ^ 

L7- KfHW r2tU £ <b K CI tl % Ol^ffi L 7 — Ki»W r K W r 2 
KSfc*i*R*HiL*aE*, HS*iii|@S4 0 £fflv>TM»fl!^m L =Ht^ o 

[0 12 4] 

[0 12 5] 

(Hi 9&mmm 

17b^.ms 2 \Z7r,~? 0 
[0 12 6] 

0^Lfcv>*lR-LK> lf\ T8&K*I5(K TMRSI 5 2 , ^W^ES^tt 

e^L^fiSttst*attt«^^**#«iii5 4, pt ztz\±R ufrb&z&mm 

5 6, 5 8 (EI 3 1 (a) #fls) 0 ^mMMB 

Kfc^TIi, TSPBE«I5 0(±, Ta/Al-Cu/Ta^f)^^Hiit^^ 
TMRKi, TfilJ^^HIilC, Ta (5nm) /Ru (3nm)/Ir-Mn (1 
Onm) /CoFe (3nm) /Ru (lnm) /CoFe (3. 25nm) / 
AlOx (l.2nm) /CoNiFe (2nm) /Ru(0. 9 5nm)/NiF 
e (2nm) tLtz 0 *r<0±i~. R ufrb%2>mW2 . 4 5nm<0«ttli, 
CoFe Bfrhtt&mM-Z nra«|^lii 1 0 03& 0 & Lfc#Jf IBS 5 4 
, Pt^/:liR ufrhZ&m&mms 6 , &m^- K^*? 58HtTa^5 
OnmjSiLfeo ^t, EI3 1 (a) t:^tJ:9i:, »T"7--iH, * 
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<7)flK l^v^b^trU ^ (7) U F ^ P E P ^fto T 1/ y X b ^7 - > 6 0 
[0 12 71 

Ill 3 1 (b) tc^-Ti^C l^v^ h 6 0 £-7** £ LTtfHR 
S*#\*-C&JR^- ? 5 8 I EffiS:fflv»t/^-->^t*o - 

<Dt X7f>^liRu^:liPtl5 6^b y 7$*fc 0 -e<7)^ El 3 1 
(c) H^-Ti^H, 6 0 SrtHlfiU &JS^- K"^* * 5 8 £ 

*Kt±, T^^y* hit 1 : 1 <vmtt Lfzo -»MXt±, fig 0 . 1 8 ^ m <h Lfc 0 
[0 12 8] 

H3 1 (d) S i 0x^f,^^.ffiI16 2 Mn<, 

m 3 1 (e) IZjjk-fXo^. Uy'^h^^ PEP^ffotuyXf 
/^->6 4 ML, IWVy^ h/^->6 4 LTT^1I5 0 

[0 12 9] 

S3 1 (f) C^ti^:, l/y^F/^->6 4^liU;f, Si 
0x^^^1WI6 6 *$LWk-tho 
[0 13 0] 

^v>T!U3 2 (a) H^c-fidK, ir«l6 6^x-yfA 7 ^L, ^ffllt 
f^tiU:TMRl5 4<0±^Ru (2. 45nm) tCoFeB (3nm 

[0131] 

HI 3 2 (b) tc^-fid^ X/^-y ?-xy^>^L£?£^ 511148 6 8 
, P t ttzitR ufrb%2>£mm 7 0, #J1^- 7 2 £JK>y^ X/<y^ 

t^-iCJ: ^ffM-T^o fm^me 8 iC(iN i -F ei*fflt\ Kv^^ 7 
2 tCfiT a £fflv^ 0 
[0132] 
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Lt^- 7 2 I E^fflv>t/^-->m (IU32 ( c ) #BS 

^iL, Ni-FeM68^il 1 (c) Kfr^m (~?X?W8ft&, T 

x^? hstmm/m.m= 2, m«= 0. 25^) ato 
[0 1 3 3 j 

[13 2 (e) H^1-«k9^ _hg|$gefjl 7 4 , Itttli (3-X) 7 6 

coixvx Fa^->^-7^^^ LT3-^i5 j;r/±^aeit7 4 >?*L 
, 132 (e) C^-t-TMfMLiSIS^^i-^TMRmT-^^L/io 
[0 13 4] 

M^-C^T--^, ±m^7 4 ISTCON i -F eitti6 8 O 
1 mA7^t£*^£p#nLTi/^ ^Of|5ESmm£#JJo tz t Z 0. 2 7m 

A-cmjLomttmnzntzo mimmm^^m^^^^^WiL, mmm 

mUfa^l 0 O e <MJ#££PUnU \z\M<7>nm*ft^fztZ?>^ 0. 1 5mAt 

" o " #t$u^o i 2 o r-e i iip^^-etu i o i®<7)*^ 
m^T^Ltzo 

[0 13 5] 

(I2 0ilfi) 

4 £#BBLTift0j!-r;z>o >io»BI?J-i^^Jt^i*(i> EI i o iz7F-rm i 

3 3 7t;M[ll3 4 tc^i- 0 
[0 13 63 

t-r\ m^L&^^Lh^ mmmrn o-$o so, t«8 2^^^ s 
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h (13 3 (a) #HS) 0 . 
[0 13 7] 

III 3 3 (b) t:^t,t9i:, 11418 4, m%m^^mim^Lfzm 

^tii9 o, ±m^~ Y-^Ts? 9 2 £j»i-£ 0 *mmfmx*i^ mmmm 

8 0 (±N i - F e , T%mi%si8 2 fi, T a /A 1 -C u/T a ^^^^Hil, 
4li, Ni-Fe (3nm) /Ru(1.5 nm)/N i-Fe (2 nm) 
frbft&^mm, #H86liCoFeB(3nm)i:Ru(2. 4 5 n m) t Off 
1 Om^MLtzm, TMR18 8 (i^ ±ffilj^'b«tc > Pt-Mn (14nm 
)/CoFe (3nm)/Ru (lnm) /CoFe (3. 2 5nm) /AlO 
x (1. 2nm) /CoNiFe (2nm) /Ru(0. 9 5nm)/NiFe ( 
2 nm) t L/^o ^<7)±i:P t i/:liR u 5^ <b & £ #JSJg| 9 0 , ±m^~ H"*?* 
^92i:LTTa^50 nmJ&JUL/io 
[0 13 8] 

2%m?j\!£3-v?-yy-fZ> (HI 3 3 (c) #flS) 0 x 7 f>^iR u 
[0 13 9] 

(CoFeB(3nm)/Ru(2. 45nm)) ^?>^l) 1 01^118 6 

oit^s-e^ <; yytfziiR i E£fi^ - tia^ tmris s^mm^v > 

^Wf^Sr^^tL^ (03 3 (d) #BS) o h >^twl/^<7)^M?f^(i> T 
hJtl : icomtt Lfz 0 t^fX(i, E@0. 18//mt L/Co 
[0 14 0] 

03 3 (e) IZ&'tXi^ S i 0x19 4 ^^flii-^o ^<7>f£> IH 

0x19 4 £#!)x_f£R I E&£ffi^T^? ^L£ 0 
[0141] 



tiiliE# 2003-3086683 



mm 2002-339934 



^-v: 35/ 



±tZl<>>~Xh^? Ltzfe, FZtifzS i 0x19 

4^-7X^Ht, ^J-/^/:iiRIEM^ CoFeB(3nm)/R 
u(2. 4 5nm)) frbtkk&MWiZ G %<Olk^ <OWMfr*'*9 — 
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